EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 

APPLICANT : TOSHIBA CORP; 



2000243394 
08-09-00 

18-02-99 
11039762 



INVENTOR : YAMADA SHUJi; 

INT.CL. : H01M 4/58 H01M 4/02 H01M 10/40 



TITLE 



ABSTRACT : 



NONAQUEOUS ELECTROLYTE 
SECONDARY BATTERY 




PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte secondary battery 
having a high discharging voltage and being excellent in large current 
charging/discharging characteristics and cycle characteristics. 

SOLUTION: in a nonaqueous electrolyte secondary battery provided with (A) a positive 
electrode 4 in which a specific lithium nickel composite oxide or lithium manganese 
composite oxide is used as positive electrode active material, (B) a negative electrode 6 
containing a compound capable of storing or releasing a lithium ion and (C) an electrolyte 
having an electrolyte dissolved in a nonaqueous solvent, the positive electrode active 
material forms secondary particles composed of primary particles, in which 
10<D50/r<50, wherein D50/r represents a ratio of an average length (r) of the primary 
particle in the minor direction to a particle diameter D50 at which a volume cumulative 
frequency of size distribution of the secondary particle reaches 50%. 
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0 Th & Z k jW: 9 iff 4 L n . 4 s flri2jEffi$8«!i«tf> 
It^romii. 0. 2-2mVst&$It* ! ML 

d>. miEttmmm^ o . 2m 2 /g*iifcrr&t, «a 

KlHHlffc>«**C «fc 9 ltifc$$jm t 1&T'tZ 8Hu&**> 

mmcommtzm^wm&nttMKm&mz 9 ^-r< =5: 

[004 2] b) MS 6 

mJLtXV +*7J>>4 H-r Ufcdf U T-fe* 

[0043] ttlBKX&tt, **>ilGB« J:V«jRJ6(cJ: 

«9$rv >SUf 1 4 ft &ff * - k 

[0044] HulSKSW*#tf^®ii, *H*9fctti»W> 
J: 5 J: 9 fm^tS . MISK^ WfcSS*f'J 

SftiiKMcsn L . 7 'J -sllfttfrl. 

t L < UtPflltllfa-f $ =t fcHWKCs 3#fg 
t L < fiF/rM-T^ <7;S:S«ft U 

-/h, ^ fzmmmmu^mmm kki> zmm. 

ijfy (PVdF) . 7-yftt-'Jf^-6 7 y-ftTn 
^-V>-- 6 7 »ft7D t^>-H7C*fi^-f*. 7 y ffctf- 

y -r> T ^>-^ ^ atnrn ei/ y^fi-^f*. 7 >y -fkb* 
— y f>- ? do h U ■JiV*u3L*t\syj±M-&W. -r h 



? 7/Ptnxf y - A-7J^o7/K^t"-ii-x- 
f;KPFA)-77 ft fx v ? y=7u*m&i* . -f h 
77 f ;k^-a^:^^>--/<.^^ 7 ;i.. 3 j- C7 7°nt°i-y (FE 
P ) - 7 -y Itt'x y r >=7C^S-&#:. f - h 5 7;^n 

- y x>-H7Eftffi^-i* . y v 7 v -flih'x y T 

(EPDM) , Xj-l/>-7fiSai>zfJ± (SBPl) m 

zm^hzktfx^h* 

[0045] tt£AWm. tfe)R!K)S-MH^U:. ftffi 
Mms 0~9 SSS%, ^#M2-2 OSS%<73^HT 

[0046] c > wmm 

— h (PC) „ if-U>-^-^-h (EC), X^-/W 
^ f-/^ - jK*- h (EMC) , ^ f-^-xK*- f- 

(DMC) , H^fVX— df*— ]> (DEC) , 1, 2 
-WHi/X^y (DME) „ ylHyI^y(D 
EE), r-7'fD7^by (r-BL) s xh^th' 
D77>-(THF). 2-^f;l^f l^bl'n??^ 

(2-MeTHF) . 1, 3-y^77y. 1, 3- 

iaswaaiisy ^a (licio,) , *»77 ^ibu 

^^7A {LiBF,),^7 f-^A (L i A 

sF 5 ).a7 'HbU >mV ^A (LiPF e ) , M! 
37/^0^:? X^^igy-f-^A (LiCFjSO s ) % 
BSfflflir;!' 5 -»7A 'J f^7A (LiAICI,)Ka- 

0. 5 — 1. 5WJ7MHlt4;i:>mL^ s 
[0047] 

*ffiHt- v tnl^mzL i : N i CO^/Hfc^ 1.02: 
1 kft&J: o Izffi&L^ 3 t)V/ 'J h^»*»ft 'J f- 
^ATkrg^SrflSTL. L^f^, S*at«^l_ 

8%JJLh 1 0 0%£iTfc* & i o fcik^MiS^AL^ 

tTfi^LTtw*. l MP a s *T?Jn£EL«r^8 0 0 
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tr 5 BfflHjnffi&a Z'n^ ft . n t>tvfc£fflto % xssiieI 
iJficJ; DJKLfc t i*. L i N i Ojft*;: fcaWBffi 
$ilft 0 buIHL i N i O 2 i*i'9 0fit%, T-fef-U 
>7 -^ ^ 5MS%^^-^ D#figgE#l.ftf&, 
jKU 7 vffct'-y x>'#5M&%iiSr-& i -5 N— **7l' 

troy K^iafflBStf. mm* i oxjt. met 2 ox 
iaric«*4#fe^w^9 y -trim tfc. -r 

[0048] Aft, *V7*-*K<*?-3R|ia«MtfcT 
/Urf>-^9WBjR"PC3 0 0 oiCfcrCIttWfcU 
2 4 0 Orc^a^^Sll^TT'^JfarfflU.-CMiJ'fb^ 

h'y(:}|fi?$t. i^PJx^y-SrlHISSLft. i^^Ux 

[0049] ihbies* jK y ro vwm^y 4 jv 

A#> 3: & -fe'* V- - * , £ J: tXmflBftffi sr «*■ fi-ett - ^ 
Hi^TM Lfc«, IffisaftWWhilfc J; 5 (cM« 

*— b txf^M hoa-am 

fflit^ 1 : 2 ) KL i PF6S 1 . O&U/V y WL-cD 

[0050] mmm2 

Ni 0 . 83 Co 0<17 (OH) i^m^tlh^J^VYg&fc 
M<k=- v Li: (Ni+Co) iO^E/l-Jtt/J* 
1 . 0 2:1 fc^SiadS^L. 3^/U/y -y h/U^ 
sfclR-fb 'J A*jffiRSrSrF L . Lft^, It 

Mimtf 1 S %liLh 1 0 0 %IXT k J: a tBBRJBSK 
L£?#£ , 7 0 O'CoaSf ^Jt-^iiftKJE* 3 * 

S J: a fc: LTf&W LfteDf? s.lMPas iTUnE L 
£>8 0 O-CTSW^lPMJffiffi^^ft. »4>itfc^aJi 
fcX*BI«CJ: 0»6Lfcfci^ LiNi U3 Co 
0 . 17 O s &3.£fcj&^fg£*ift. #£ftftL i N i o.83 

co 0 .-i 7 o 2 a^£:EffiSttftfc urfflv^js^h, sss 
m 1 1 RwcmatLjfcH 1 K^Fiffimfykmm-ik 

[005 1] g#SQ3 

^A^3fc££N i : C o : A 1 <^/kbb&*0 ■ 81 : 
0. 17:0. 0 2K3rl>J: 3 (cS-^Lft fccofc 3 ^ 
/'J v K/WJjfcgtfti- b 'J ^A*^£i*TL'tfflJK4 
0-6 0*Cfcf£» LT!£# L %tfl>M%imzmi2 tf 
ft. » feilftiferttfttC, Li': (Ni+Co+Al)« 
t/ktb&U. 0 2 : lfc**iafc:3^rt'/y yhJl^) 



1 8 %J2LL 1 0 0 %iy.T t^i') cswvSi 
* *A L* ** 4 , 7 0 0 £ ilft J*J©F 4> 

&J;dfc:L-CSftLft«*>, 1 MPasitUuffit^ 
fesoo r-c 5 RfflBKgSa SfT o ft « 
[00 5 2] '&hi\tz$L$cm XttBWfteJ: 9«etfc 
t^^. L i N i o.s! C o 0i 17 A 1 0i 92 0 2 t'S>-l)^i: 
^BllS^-fxft. 

[00 5 3] #^lftL iNi M1 Co M ,Al M! 0 
jtt**jE«S*«i: LTffl^fti^!-. SSfeH 1 fc R« 

jtTft. 

[0054] m m 

N i s . 8S C o 0 ,i7 (OH) 

^{t- -y ^ -^fc ?J«Stftr^ .5 A t Sr A 1 : ( N 
i+Co) CO^;|^Jfc&«0. 0 1: 1 i 5 (=9^ 

^■frft i y -y h^/y v btwxmte*- h y ^ 

A7jc»SffiS:iirFL-caHt4 0-6 0'Ctm»LTtS#L 

^SLft„ Li : (Ni+Co + A 

1 ) <P&kJbPl .02:1 t^r^i: d(C3 5 E/l'/y -y 

h ;uo7k»fl: y ^ A*fflf?a £ jKT l ; -h»ta^ Lft 
t*, mmmm& 1 s^jsut 1 o o %eiTfc J: a tzm 

±.t%&J:5t,Z LT^i#Lft£0*> . IMPasitiDflE 
L^r* ^ ^ 8 0 0 T7C 5 ^BBnSMSBSrff -> ft . # ^^Ift 

*jjic![t5$ xmmmzx *)m%.LKtz*>. l i n 1 0 . 8 , 

Co,,„A 1 0 . oiOzT'fo&Zbtffi&ZZtLK. 
ftLi N i 0 . 82 Co 0 . 17 A l 0 . 01 O 2 »*ariE«8S!Hl« 
t LTffl^ft^k SlJffe^J 1 fc IBI^T-buj* Lft0 1 tZ^ 

^ptffimtxmmmz.d?mm zm^iLX ft «> 

[00 5 5] 3BHEM5 

Mn : N j^^L-Jt^l : 4fc^SJ;5^. 3WJ 
•y h/uoWRv >-#y*jBaEfc*iWfcx -y 4r/HB**# 
m§-li:ft <J5 1 , 3 'J >y I- JV^mt^t bV^M. 
$mm&ffiTLXi&m4 0~6 0*C^^LTBI#L=5r 
tf&S^Jfc&SS-grft. ^#^i^ft4zfjg^^5^^. Li : 
(Ni+Mn) (T>^tVlt¥\ . 0 2: 1 i o (C 3 

(cja^Lfcfts istaim^^i 8XJ2LL1 o oxiart* 
£ i o izmmmzjTL&mA vtc&£> . i o ccoiMrcw 

Ziotz LXimVfz<r>h. IMPas 4TitfELSr** 
4> 8 0 0 4 C T 5 NfraliP^KI t ff ^ ft.. » Joi'Lft^^ 
S XHHWffc: J: •? SiJS LiNi u Mn 0>! 
0 2 -t-£&:: iWg^ut. ^^.i'Lft L i N i o. 8 M n 
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[00 5 6] 

L i : N i : F<7^&jHb&*l . 05:0. 95:0. 0 
5 J: 3 (C. 3 =E^/U y h/tskSHfcy *">A*S 

fzhrt L B8*aM&&* l 8 1 0 
0 %ULTt%& X 5 fcStSfta**XL4#6 .700 

5 JtfJSLLi =5r & <fc 5 fc LT«» Lft^*> , IMPasi 

•canEEiPWtes o oicT5i*Bia«Maattf # 

Mvrz£.®M£ xmmifrte J: 0 SOS bfc t i £\ Li 
i . 05 N i o. 9 6 O, . 9S F 0 . 06 T&* i t tfmUZtifz . # 
feilft L i i . os N i o. 95 Ox . 9 5 F„. i B tt3KfrjEflii§ft!( 
fc LTfflvvtefeW-. kB«nr3*L&Hl few 

[0 0 5 7] stsfflz 

N i o. as c o.„. 17 (OH), xm$ *l& hftitek 
BKfc=. -y ^/IXBfefcfc 0JMM»y f-^A ( L i 2 B 4 0 7 ) 
fc Sr B : (Ni+Co) eO^Wt** 1 - 02: 1 fcsfc* 
J: 5 £3teLfc1!K Li : (Ni+Co+B) CO^E/kit 
&1 . 0 2 : 1 fc*4 J: 5 t3WJ -v WU0*Rft; 

3^18 SSJSLh 1 0 0 %£TF t ± 3 C=BSfijRSE**A 

u&ifi t , 7oo rojaK-e^^ix^^jter+^n^ 

IMPasi TJnEE £ 8 0 0 °CT 5 JnSft 

fet^L i N i,.aiCo 0iI7 B 0 , 0 ,O, , e*«;t* J 
flHBSftfc. #<bft£L i N i 0 .8iCo 0 , i 7 Bo.o 2 0 2 

[ 0 0 5 8 ] ggfilMS 

N io.e3Coo.17 (OH) 2 ~CmZtl&=tJWh£iifok 
ffi.it— v*)\/B&Rb. 7 v-ffc'J f^AtSr Li : N i : C 
. o : F^t/Uib^ 1. 05:0. 81:0. 17:0. 

8%ELh 10 0 %£TF£: J; 5 fcRSftiafe*A 
. 7 0 O'COJBjK-C'fiy^^tiJtKlCiF'+CiWS L . 

mmmm& s 9 5 %fcLL t#&£oiz lt im l^j *> , 

1 M P a s 4tjD£Et**«^ 8'0 0'C-C- 5 H#R3inMl 

Cl^s Lij.osN i 0 . 81 Co 0il7 O 1 . 95 F 0 . osT-^^-xl 
fc jWSiSSjfUfc. %hilfz L i l 05 N i o. gi Co uj O 

i. 95 Fo. ^^jEmmmt Lxm^m*. mm 
[00 59] lata 9 



N i o. c o 0 . 17 (OH) 2 -e^SiiS sAfl'M&bik 
IMt— vS'Vl'fi**. Mn; (Ni+Co) Wtfrifctfi 
0. 02 : 1 fc J: 3 (C 3 ^:)V/ U -y h^OffiSSy >' 

B£ft^ 1- U ^A?K1iM^?STLTiaffi4 0-6 O'ClcfS 

ftC, Li : (Ni+Co+Mn) (ft^Vikifil . 0 
2 : 1 t^r6loC3 ^ A-/ *J >y I- /I^tofeSME U -f"> A 

*»aeanFt, »ii^'i s% 

JSLb 1 0 0 XJSLTfc** <t 3 tctt3MOK««A U4*» 

MPa s 4 tanffiL*j6**>8 o o'ccsBwaanHBHit 

-6. L i N 1«. eiCo 0 . n Mn,. 02 0 2 "Ca6l> £ fcstfli 
fg^iX^. #/?>*UtL i N i M1 Co,, 17 Mn 0i 02 O 2 

[ o o 6 o ] mm i o 

N i o. ss C o a . 1 7 . ( O H ) zTmZM a/ifr h*it* 

iMk - ^M9* fc *iw tr >i- 5 - a t m * y j~ 

^Afc ^ B:A1 : M n : (Ni+Co) fO^kbb**' 
0.02:0.02:0.0 3: 1 J: d (C3%^ 

^Jt4 0— 6 0X:izi%mLxm&l,%:tfiZ>mWiffll,z5im 
S-frfc. ff^n^^JS^fc, Li : (Ni+Co+Mn 
+A 1 +B ) <7J^it^l . 0 2 : 1 fc*ftj:at3* 

a^ufcti, ea6«e**i 8%&±.i o o^j^Tt^s 

Xoizlx im Lfcm . IMPasi t'Jdje l^ t s 
mmmzjzVMMLtzkzz, l i n i 0 . 77 co 0 . 16 m 

n 0 . 03 A 1 o. o' 2 B 0 . 02 0 2 X'fc&Z btmUZixfc. # 
^jX3tLi N i 0 , 77 Co 0 , ]6 Mn 0 .„ 3 Alo,o 2 B- 0 ,„ 2 0 

xmmvti® i ^^-rRfSM^^mfl?7^-^m?i^iri^ 

±Xtc. 

[0061] mm 1 1 

Ni 0(83 Co 0 . j 7 (OH) jjT^^l^^^H-itjfcTK 

"•yAk^-yftyif-^AtSrL.i : B : A ] : F : Mn : 
(Ni+Co) CO^Mttf 1. 05:0. 02:0. 0 
2:0. 0 5:0. 03:0. 9 5 i 3^3^ 

3^/w/y -y h/u^TkBS-ft^ h y 

^4 o— 6 0T;^«jt ltki^ L'^^mmm^m 
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»6:hJt£jS3&lfc, Li : (Ni+Co+Mn 
+ A 1 +BH-F) . 05:0. 9 5i:&§ 

J: d iz 3 W/ 0 v K;t«*BMtl) -f-^AzkjSSSrSrF 
L s Lfcft, MSSftftU 8%jy.±l 0 0% 

OTh 2. i 5 CHSftStettA L2r# h . 7 0 0 "CO 

J2Lh fc =3: 4 <k 3 tc LT«» L jfcfk IMPasS T'Snft 

L&a* s o o °c t- 5 mmm?mm tft^fz.m b ixtz 

& X0U2[$f £ =t 9 8!!l5t Lrt: i: £ -*> , Li,, 05 Ni 

0. 75 C °0. 1 n 0i 1)3 A I o. 02 ^0. 0 2 ^0. 05 0] . 95 

^Clfc^sS^ilJt, #&fi:tL i lt 06 N i 0 , 75 Co 
0 . 15 Mn 0 . g 3 A 1 o. o2 B o.02Fo.o50], 95 ^5St'iE®g 

[0062] imm 1 D 5 0/r tf 1 0 OfiLhOiEffi 
JSIfjK <r:0. 1. D50 : 10. 0) 
N i o. 83 C o o, 17 (OH) 2-CmZtl&-3/^h$iifc>k 
mit—virjlf^tPmitTfrS-V&b&A 1 : <N 

i +C o ) <9t;kfcbb*0- 0 1 : 1 k J; 3 1 

iz. 3 ^/y >/ lvKO*ffiMt^- b U *7 AzkjSiSfcfflT 
LT?fl^4 0—6 Ot;£^LTfl6#L*#&aU8tt(C 

*lfc£j«*fc*IWty-?- , >AfcfrLi : (NiHhCo + 
A 1 ) cD^E/klt^l -02:1 J: 5 (C*K— /V 

(CT-HW=»£Lfc«s 0 %m±. 1 5%^. 

Tfcsfir* i 5 lzTJ)/JykMmcDM^tf^?m$:&m 1 

0 U h^iAL^**^. 8 0 0°C^Kt-5^iH^ 
fmff-yti: nbirtz&ffltoZXimmzJ; 9«!ISeL*: 
kZ\%, LiNi 0 , 8! Co 0 . 17 Al t. Ql 0 2 X*fo&z\k 
tfmmZiXtl. %hivtz\^i N i c .8 2 Co 0 .nA 1 o. 01 

o t m^s£.wmnk Lxm^tz^v, mmmi tm 

X-ZXtz* 

[00631MI2 D50/r#l 05fci»«6iE«$§ 
ftf (r : 1. 0, D50:S. O) 

Ni 0 . es co 0il7 ( oh > 2 x-mztiz u</v b&ifok 

Wi-it- -y ^Jl** t #BHfc7yt' 5 -*?J* §r A 1 : ( N 
i-+Co ) <JD=t;Ht*to. oi : l fSr&i'Sfci^e^ 

/u .y h/wffi®TA$~vj*7fcmmizttM£i&zi>0> 

ilftifetfaiBk^SiSWty^AfctLi : (Ni+Co + 
A 1 ) cr^Uittfl - 02 : 1 k*£& «t 3 t3ti U/U 

"WHiaitifofc. % bixtzmmzmmmt 

1 8%CLt 1 0 0 HXkTtt&X. o fcBBR«lSE«:*AL 

7 1 0t«T'4 8i9BHSa*bX»fe*tfc^ 



J: '} t LT«J# L^CD-fe, IMPasi T^Jnffi L=5rx?^v 
SO 0"C-C5H$f»ft}!|l31S:^^/v:. 
XfliUM-tiDMTeL^fc-I^. Li N i, iM Co 0 , n 
A 1 o. oi Ojf-C&S i fc«ig§ilfc 0 L i N 

i o.szCoj. 17 A 1 o. oi 0 2 f^*^IEffi^Ki: LTffl 
V ^fcJSW . ^ffiM 1 1 ISiaT-fflra L^ia 1 Kia^tniRffl 

[0064] ggtfega 1 2 

^^Jt^'l : l. 9-5.tir*J:3fc3i&L, x^y-;i/ 

±10 0 %&T£:&*> i d (ci8»5«S^ *A Lfc*< & . 
7 0 0^fflfltC«J*$n>lSRJE^fciiSa3IL, 
t&M*W3fitUK& 9 5 %lXtk%2> J: 3 t LT«* 
Lfc?0t» . IMPasi XHnKL^h 8 0 0 'CT 5 B$ 

SKL/ttCl^, L i MnzOiTfo&ZkfimUZtl 

fctW-s »M 1 fc R^-Cflff^L^H 1 t=^f H«^^ 

[0 0 6 53 jlttWl 3 

■l^'f^k *: L i : M n : C o<7)&Uit& 1 . 0 2:1. 
8:0. .2fc*4J:d(caW-U x^y-^afflEfct 
T-h54-tc*^^^. ftSatftOtl 850SLhl 0 0% 
JMT^<5rS J: 5 t^g^Sr^A Lfln^ft , 7 0 0X-,o 

IMPasi TME L4^<> 8 0 0 °CT 5 H#^j^Ma 

L i M n, . 8 C o 0 . 2 O, TS>-I. .1 kif^U^tt 
tz* nhixtz LiMn li8 Co u O, m*£EH*§Wif 
k LXMVrfzWK mum 1 kmWXm&Lrzmilzif: 

~tBmm^?k i ^mm-Zimm^m.^±xtz. 
[0066] mm 1 4 

mm-?>#>mmkmM- •>/ ± vwm 

J*®tfik a-L i : Mn : N i cOtWl - 0 2:1. 
8:0. 2k*4J:dfciH*U x-fS-frZtmkL 

x+frizfrmz j tfz&. mmmsztf 1 s %y± 100% 

taTi:^^. J; 3-fcBBBJia*«AL**«^. 7 o OTO 

iKSjiK^ 9 5 %VXk ktz&k'j iz LX$m lizcm . 
1 MP a s £X~}jn&L%:tft> 8 0 O'CTSBSraMftKM 
HTojt» #^ii5t^^&xmiffliJftc:J: Dll^Lfci: 

L i Mn,,,N i Q.zOtXfo&Z k&mUZtl 
tz. WztLfZL. iMn u Ni u 0,©*^iESgi|irtt _ 

t Lxm^tzWh mnm 1 1 HaiTWiB L>ta 1 ksr 
[0067] 9mm i 5 
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f-*>A©*fc*L i : Mn : A 1 WEMfaPl - 0 2 : 
1. 98: 0. 0.2i;=5:l>J:3«£U X^y— A^t 
i&Mfc UT+»fc»tt**feft. BfflHU66«l 8%JSUi 
1 0 0 %OT fc * h i. o A L ^ , 7 

0 OC^HtCf&if SiTJtEJCfl'^tciStlS U 
£J$M £ BSSaiK^ 9 5 SfiJBLh t 3r & £ 3 i= LTMlt L 
tot,, i mp a s i-e3nffiL&#<o8 o o'ccsnsfifl 

JgLfcfc^. L iMn 1>9 }A 1 0 . 0 2 O, -£;•£>•§> dtft 4 ' 
HBSJlfc. flteixfcL 5 Mn,. 93 A 1 0 , 02 O 4 r^S: 

jEffiisartf t vx m v vtew , r fc PimTflfrM u 

[00 68] jHfefll 1 6 

^jUi|l&3fci;£L i : Mn : B^vVJtrt*l . 0 2 : 
1. 98:0. 0 2k%$>£ol / z^?S—fo$:ffiMt L 
T+#fciMftS-&fc«fc KBIHte6& I l 8%a±l 0 0% 
KTfc ft* J: ^ CBSRSlSteaifA & . 7 0 0W 

mmmm^9 5%KLtk&& i o iztxunttz^. 

1 MP a s £"CMEU3r3&*£> S 0 OWSBfflffitaSW!^ 

£ „ L I M n K 98 B 0 . 02 0 4 T-£ •& C k tftim.^tl 
fz,. mhiVfrls i Mnx.seBo. D2 0 4 & v *£:EffiffilJW 

[o o 6 9] mmmi i 

ffitit?ytfy®ifck7 vitv *^J4&*iS«y 

JLi : Mn : FW/Ht^l -02:2:0. 

tc^ffit $ -tbtrSL ag$ati£*< i s %iiUi i o o %a~ft 

& £ <fc 3 fcBSSU&aES 3*A L ^ . 7 0 0°CW?flgT' 

Jg#*9 5 %PJLhfc J: o i~ LXim Vtxnh .IMP 
a s & XM!± W&fib 8 0 0 CT" 5 P$|8Mllgfejt!UI& fi 1 -? 

nuxfcZMmzxmmmzj: K>$mi?zkz?>. 

L i j. 02 M n 2 F 0 . 02 0 3 . 98 X'fo%> <! t jWSSf&Sfut. 
■»ib*ufeL i i. 02 Mn, F 0 . 02O3. nW^ZJEWSMm 

[00 70] glffeffli 1 s 

^■yftU^A^L i : Mn : N i : Co : B : A 1 : 
F«9*r;Htj&*l . 02:1. 92:0. 02:0. 0 
2:0. 02:0. O 2 fc&Sl 3 fcfi^'U x?y— 

* l *McWW£3K«iifc*sft4 » D 5 o/-r tKH 

gjff-g D5Q/r 2000iiiA 4000mA 1E(V) jjj^jkg^! 



JSLt 1 0 0 %i?JLT * £ J; 0 fcHBSStSSrSSA L^r» i- 

6, 7oor«fflST«^nfviK] 1 i>^^iftSL. A 

9 5 %J^.±fc *4 J: -5 fc LT^ft Ufctft. 1 M 
P a siTJnflELSr^S 0 O'C-CSOt^Jfl^Ua^fl 

L i 2 . 01 M 

Fo. o^Os.ae^-S^i:* 4 ^^^. #£flfcL i 

2. 01 ^ n l . S 1 -- 0 0. 04 ^ I0.O4B0.O4F0.G4C' 

mxwmLtm 1 t^ramis*wwiE:a»s*« 

friLXtz* 

[007 1] JfcHftgB D5 0/r*«l OOfiLtOiEa 
( r : 0 - 1. D50: 15. 0) 

mm^ytfy^kmmv f-n?A»*t & l i : m n « 

^E/Pit^ 1. 02:2i:^.&J:a t=X.^ J~iV^mmt 

wm*vai$m# 1 s %y.± 100 %wt t <fc o 

(CfflBRSiSE&WAL.'^e.. 6 5 0'C<7>i&g-C5B#n&<£ 
«r t T JfSliMS . # bfUz^Sm * X iftlaifff fc 

J; 9 $JJeL L iMn,o 4 T&*z:t3&qjBBS 
fut. #^>iXJtt i M-n 2 O t i|!B*&jEaSg%Stt LTffl 
V ^fcJJW., UStM 1 1 LJtia 1 t*-tP3HS 

^Nc«Jl¥*ilEZJWEJI!lS:Jffl^T*: . 
[0072] ja3cW4 D 5 O/rifi 1 0*»<?>Efflg 
mm. (r : l.-O, D50 : 8. O) 

mm-?>tf>¥A*tffimv jli : m n ^ 

trt'Jt* 1 1 • 0 2 : 2fc&£ J: :3 CX^ y-A'S JSJSi: 

wftSrissaaa 5 1 s %uub 100 %ixrk&& x 3 1 

i§f^M^^#A.t=&^^. 7 o O-C^JaffiT-4 s^mft 
± 0 i!)5g L 3fe i * „ L i Mn 2 0 4 *C^> %>CLk Mm%£ 

titz. n^tifzL i Mn 2 o^m&iEmmm'Mk Lxm 

[0073] 1-18, tOSim 1 -4 ^m?Mf 14 

im i c^-rji o Tfe & . ziz&wmmmmzikm 

^tCOt , 4 - 2VJ T3eSSS4 0 0m ATfl 

-53tflc, $^tC4- 2V<7)^mi±T > h-^^SP#P^fir 

2. 7Vit4 0 0mA, 2 00 0mA. 4 0 00 
mA«jgtardWW:k #«^^S«rM^L. 4 0 

£ , Tt^S- 4 . 2 V*-CSSSE4 0 0 m Atff 

2. 7V£T4Q0mA(VMWMX"ffi:mLtzt&c?>3cM. 

[0074] 



BMSDCCJD: <JP 2000243394A_I„> 



(H 2 ) J00-243394 (P200 0 SWA 





2 5 


92 


SO 


r> . 


6 7 


5 10 


mmm2 


*-» ' % 

D D 


9 5 


82 


3. 


64 


525 


mmM3 


4 8 


96 


8 3 


3. 


6 5 


53 0 


mmtm 


1 4 


98 


83 


3. 


6 8 


5 5 0 




2 5 


90 


7 1 


3. 


6 2 


5 1 0 


mmim 


40 


88 


69 


3. 


6 1 


5 50 


mum 


50 


88 


7 0 


- -I 

^ . 


64 


535 


mmms 


3 3 


87 


66 


3. 


62 


54 0 


mmm9 


50 


S 5 


67 


3. 


63 


5 10 


mmmi o 


48 . 


- S4 


6 5 


3. 


6 1 


520 


fmmi i 


2 9 


S3 


6 2 


3. 


6 2 


5 5 0 


mmmi 2 


2 5 


82 


64 


3. 


83 


500 


mmn 1 3 


4 0 


S4 


72 


^ . 


82 


54 0 


mm 14 


29 


S 1 


6 1 


3. 


82 


520 


mmm 1 5 


*^ 


8 5 


70 


3. 


8 1 


5 3 0 


mtikM 1 6 


1 4 


S 3 


6 5 


3 . 


7 8 


5 2 5 


Mfi&U 7 


4 8 


S 1 


6 3 


3. 


7 5 


54 0 




3 3 


80 


6 1 


3. 


76 


53 0 




10 0 


67 


3 5 


3 - 


5 6 


5 3 0 




S 


89 


7 8 


3 - 


62 


10 0 




15 0 


6 2 


34 


3. 


68 


5 0 0 


&MM4 


8 


S4 


72 


3- 


72 


100 



[oo75iii iz^Lti x a tc. mmm 1 — 1 s<o# m^M B m 



Tki&mm-Kimii . itmm 1 -4 mwimmm- ®& 


1 






2 






3 




[0076] 


4 






5 






6 


MM 




7 






8 






9 





-raSdiMSfBSBI. 



BNSDOCID: <JP 2O0O243394A_L> 



(S.3) J00-243394 ( P 2 0 0 O-SJltt 



CHI] 




[#3SffiiE«] 

[$HUB] TfSl 1*1 1J329H ( 1 999. 1 1. 
2 9) 

[#$8fifjEl] 
[MEttfcMfe] &NMF 

imrn^ll (A) — JK^L M,_ y A y F z 0 2n ^ 
0. 9 g x < 1 . 1, OgySO. 5. OS 
z^O. 25, Un^2, MiiCo. Ni s MnK 

i „ Mn, B , A 1 *^Si{mS^5r< k fc— m&±.<0 

fciE® , ( b ) o a-t sf y zwm ■ ijtaj-r 4 -fk^sj 

t*trJia, fcJ:tA' (C) #*ifflHEfc*»K&i8«Lfc 

5 0%^art-&|ftSD 5 0 b CDtbD 30/ r ifi 
10SD50/rS50 

[MiEftr*tt8i«] "Juan* 



JtD5 0/r*i 
2 OSD 5 0/rS4 0 

[^HEHGE3 3 

[iijE^«TRe^] 0002 

[MEF*I^] 
[0002] 

m^mwwh^htix^h . -rctc> Licoo 2 

[¥&MIE4] 

[«E*MWia*]-0 00 7 

['«3El*3gJ 
[0007 ] 

<S&>**«^N<iEfifiRriJC««!lt±, ( a ) 
Li» M,- y A y F z 0 2n - 2 (idT\ 0. 9^xS 



BNSDOCID: <JP 2000243394A_I„> 



4)30 0- 243394 ( P 2 0 0 0 -G9 4 



1. 1. OSySO. 5. OSzSO. 25, ISnS 

2. MteCo. Ni. Mnfrt>mi£tlZ>'J>-%< tfc-S 
J*(±£>jBK7EXs AtiCo. N i . Mn, B, AlK 
ilimSiKK k i>— atLh^THR-C** ) T^^i'tS 

( c > m<mmizmmw&®m tt^mmt tam lx 

SD 5 G k <7)J:bD 5 0 / r if 
10SD50/rS5O 

t& h z t zmm t *> <o-eft & . 

[3M&ffliE5] 
H*IE*ftfc*#*3 WIS 
[tfiE*ttUiri£] 00 09 

LtililE^] SEE 
HCEI*HS£] 

iooo9] imtcoMfommwii . 

Li x Mj. y A y F, O an . 2 <££T\ 0. 9Sxfi 

1. i, OSy^O. 5. OfizSO. 25. lgn?S 

2 . M(SC o , N i . M n frhMt£tl&&%:< k i>~W 
ELbZ>jB&7CSL Ai3Co. Ni. Mn, B, Al^fe 

=?0M.RlSfa&<i I" fcZaaSff^TaWMD 5 0 tcTDit 

D5 0/r^' 

1 0£D50/r£50 

[¥ttM3E6] 

miLnmmzxi 0054 

[«3E33fcJ 2£3S 

[0054] 9mm A 

N 3 0. 83 C o j. ! 7 ( P H ) 2 T'fl£:iX& n AA- h^ifc?)< 
SHfc- v ^/Hft* k *HMKT $ - ^ JU k £ A 1 : (N 
itCo) O^E/UbPO .01:1 k^-Sia^l^- 

l . 1 ^/ y >y h^K^saar^ s A^^t^t* 

£-tbt t> . 1 y y 1- ;W/ y -y b iWiXtititr h y ^ 

SSlLfc. te&*Ufc±j£*(C, Li : (Ni+Co+A 
1 ) «^;kJttf 1 .02:1 kSrSckdCS^/k/y -y 

ft. ig&U&Pl 8%l?JLhl 0 OWFk&SJdWK 



aap+t^wu #**i*&jm*KS8**<9 5%& 

_h k tch J: 5 IX ffifif LfcOfe . IMPa sI T-iPBE 

Co u ,Al ti „ 0 2 T-£>3 £ k &ttB3*l£. 4§6ii 
tzL i N i o.82 Co „. 17 A 1 0 . 0 2 ffi&ZW&a&WM 
k LTJB^fcfcU'h HfiftCT 1 k RHrcfBtLfcH 1 

[#*H*iE7 3 

[«tiES4««H*] ojsma 

tttIE*t«3?S-&] 0 0 5 5 
[0 0 5 5] gjfifeE*J5 

Mn : N i greskfttf 1 r 4 k&S «£ 5 £. 3^/k/y 
•y b^WDW^V^^^WiKK^iWt^ -y ^^^&^> 

?J<^M^JiSTL-CaS4 0—6 0"C^m»LTm^L^: 

(N i.+ Mn) 0>t^JtA*l - 02: 1 k#& J; 3 £ 3 

=&;iv/y •/ l-/^7f^fty^-^A7k?#ig^^Tt. -Hi- 
t^L7tft. RSRjKJ!^ 1 S %tJ.± 1 0 0 %OTk 4 
Sid tBr*SJtSit**A L=5r-^^ . 700 °C^^-C#. 
ftSrtjfcKJCr+ettR L . SSRm^ 9 5 %JXhfc =3r 
S«tdtcLT«»Lfc<?)t», IMPasI X'tuEL L 4** 

s o o-c-e 5 ^HJn^as^^f fc. w^iifc^Bi 

^XlWlWfCiOffl^Lftki-?). LiNij.s Mn 
o. 2 0 2 T-^&ik^'ill5:$^, #6ix^L i N i 
0 . 8 Mn 0 , 2 0 2 8**3E«6**fc L-CffiV>fc£l#k 

sttM 1 k raat-cwa L/tn 1 (cswraiffl^Mcw* >g 

[**SEMUE8 3 

[*ijE*r*i«w*3 9in» 

[ajEM«Jl@^] 0 0 5 9 
[0 0 5 9] ^jfiSfflJ9 

Ni 0 , 83 Co 0 . 17 (OH) 2 T«c«^43^h^«8fc* 
IS-ft— 'y^;l^5^Sr. Mn : (Ni+Co) O^Er^JtA 4 
0.02: 1 k & & J: d (C 3 y «y b ;WMM v >' 
^>7}t?§?S(c^fiS:$-^>t^ot.;. 3=&/P/y -y h;W07j< 
IWt-M* U ^*S5SSri«TU"CfflBE4 0—6 O'CIZ®. 

mLxmFFL&tf&m&mzBcmztt. &t>titc&.f& 

mtZ, Li : (Ni+Co-t-Mn) (V&Httf 1 . 0 
2 : 1 k 4 S <t O fc 3 *E;l</ 'J -y h ^cO*K-fc 'J A 
yJ<j§?fi^®TL, -HiMcjM^Lfcft. SSiSAU8% 
JJi± 1 0 0 %£/.T k 4 & «fc 3 

7 0 or:co^xu.n^tLtzKm^'pi l z^mL. m 

MP a s STU&E L&*»4»8 0 CCTSBfflBWSWafflS 



<JP 2000243394A i > 



(115) 500-243394 (P2 0 0 0-J94 



LiNi 0 , 81 Co M7 Mn (J jO 2 X'h&ZbJj^ 
BZIziz* If&iXfcLi N i 0i S i G o,. 17 M n g> 0S O z 

wimzmmffitymk txm^rzm^ mtiwntmm-c 

Xfz* 

MWMjE9 3 

miEttmmm&i mm . 

[«jE*t*JlS*J 00 60 
[«iE*ife] SOC 

. too 603 mmmi o 

N i o. as C o 0 . 17 (OH) 2 T-fSSil-S rJA^M&tofc 

tyMb i'B : Al : Mn : (Ni+Co) CD^klt^ 
0. 02:0. 02:0. 0 3 : 1 b%& J: ^(^3^ 

3 ^E/V/y -v htWXHmfct' h U »>A;fc?§jt £iKT LT 
iSJS4 0—6 0*Cfc:«ftLTflHf L*3&*fe^iBWt=RiB 
#4»itfc4jSWt. Li : (Ni+Co+Mn 
+ A1+B) cot /kfcb&U . 02: 1 £: 3 3 ^ 
/k/'J -y h^<o*BMt'Jf">A*aSR*»frL, 
a^Lfcfft, «*«fc&*l 8XJ2Lfc-l 0 0%UTfc*4 
J: 3 £RK«afe*A L&tfS, .700 -Cco»*T»}# 
SjfifcBOKF+teWI L . SH&RJ&P 9 5 %£Ltt % t 
<fc 3 (-C LT«# L fcSL IMPasi TJflE Lfttfi $> S 

o o'cx"5v%\%Mm%m&fi'yiz< > n^iitz^m^x 

tftQHJftCj: *)W£LtctC\?>. L i N i U7 Co,, 16 M 
ti 0 .03 a I0.02B,,. 02 0 2 T'b&Zk&m&Ztlt!:. # 
6^Jt L iN'i 0 , 77 C o 0 . i 6 Mn„, 03 A 1 0 . 02 B 0 . 02 O 

tub* ttzm 1 Kttvmm*i#mm=&M&*:m* 

$Xfz. 

[#«ME1 03 
CffiJES*«g^] 00 6 1 
[ffiErt^] 

[0061] mm 1 1 

Ni 0 , e3 Co 0il7 (OH) 2 3 AVH^t* 

>^Afc 7 -Htyf-^AfcS-i: i : B : A J : P : Mn : 
(Ni+Co) toWtttf-l * 05:0. 02:0. 0 
2:0. 05:0. 03:0. 9 5 iofc3^ 

3 v b/wti&ter h y ^.McflfttearFLT 
?^S4 0-60 -ctcffj^ lt aw L%tft>mmmz%.m 

n^tUz^mz, Li : (Ni+Co + Mn 
+ A1 +B + F) WWWl . 05:0. 9 5i:&£ 

X5tz 3^/k/y -y h/u^itfcy **A*»»fc»rF 



J.HTi:&S J: -5 fcI**«Stt**7 k L=5r#6 . 7 0 0'CO 
iafiTCfilJt § ivfzKm&Wzwm L , B@J&«&#9 5% 
J2Lt 1 J: 3 1 LT«J# Lfcft. IMPasi TSnjE 
L3r#£>8 0 0*CT'5 ^M^ia^tf fltefifc ■ 
^fta-X^SSfKJ: 9i»gU;fc£*, L i j, osN i 

0. 75^00. 16 M n 0. 03 A 1 o.ojBj. o 2 F 0i (, 5 Oi, 95"^?'$) 

£ zttfmUZirtz* m^tifzL i1.05Nij.75Co 

0. isMno. 03 A 1 o. 0 2 B 0 . 02 F 0 . ob Oi. 9b ^M^jE^S 
mmt Ltfflv«, HJfif^J 1 1 PWCfflGfi Lfc^ 1 

i^ffiffi in 

[1i]Ej4*Mfi] HUM 
EfflHEttaWHB*] 0 06 2 

r WESTS; 3 soe 

[1rtIEl*)^3 

[0 062 3 Jt^JX D50/r^l 0 0&.±<OjEM 
ffltoK (r :0. L D50: 10. 0) 
Ni 0 . 88 Co,,„ (OH) j vmZiZ&ar^h&Vvli 

1 + C o ) <?5^/Ht**0 . 0 1 : 1 b^h X 0 IZ 1 =^)V 

/y y h}\s<vm®Tfo$-VJ>7m®i l zftW>%ittzi>e> 

3 y -y hJ^cOTHmit-f- h V *7 AtK^IStSTF 
0~6 O'Cfcf^LT Jtf#L^*'^ji^Wt: 

^^^t^M-fLy-f-^Afc^L i : (Ni+Co + 
A l ) ey^jVltifi 1. 02: U*4±3 (cdf-^S/v 
tT-HJ-tr^Ljt^. fi»Rjftft^l O^JSLhl 5%^ 
T^=5r^ J: 5 (-T^n'yt^So^^xmiS^teW 1 

0 y «/ Ltsifib. S 0 0 "COaagT* 5 ^Iflt^ 

mztf^tz. &bivfct&&MB£xm.wmiiz£ ^mmtfz 

bZZ>, L iN i 0 . 82 Co9. 17 A 1 O .oi°2 ^hhZ\b 
t^&^tviz, n^tlfzLi N io.82Coo.17A I o. 01 

0 2 ffijkziEmtmwbLxm^tiiwK mmntm 
mx-wMLtzm 1 iz^i-HMwiWiW$mz.&w&z:m 

fr±Xtz» 
l^WEl 2 3 

imzMrnmBzi 0063 

[«3E*ife3 

[0063] JtM?1J2 D 5 0/ r;5*l 05fc*OiE«$S 
!^JM (r : 1. 0, D50:8. 0) 
Nio.ssCoo.n (OH) 2 ra$;ft.&3A/Vb»7fc 

^-■y^m^fc^KfbT^S-^AfcS-A ] : (N 

1 + C o ) c?3^;Ut^' 0 . 0 1 : 1 btthX olZl^JU 
/]) v h/l-CDffiMTtUZ-V^mmizmiZ-ttz&cr, 

iz^ 3 =tjuy y -y h;i^<7>7Kig-fk+ h y ^^mmzmr 

LXWM4 0-6 O'C^j^L-C^L^^i^Wfc 



> 2000243394A_J_> 



(3 6) ) 0 0-24 3 3 94 (P20 0 0-h94 



ilfe4*3ft fc ^J<H^ft 'J f-^ A t £ L i : ( N i + C o + 
A 1 ) (D^Htifi 1 ■ 0 2: 1 b%&£oliZ3 =£)V/V 

i s%J2JLhi o o%MTt%&£?izmm$m.£mxi- 

i 5 e l/tfi8*Lfctf>t>. 1 MP a s ^tUdJEL^^^ 
S 0 0 tt 5 HmiJ«^£^ft . & £>*Lft£j£%£ 
Xtt0*f(cJ:"?»JgLfcfcC*, Li N i 0 . n Co 0 , 17 
A l o. oi 0 2 £ fc-jWBSSftfc . fltefufcL i N 
i 0 , 8 jCo 0 . 17 A I0.01O2 ttSfc&jEKttHHtfc LXm 

ofty.*k hmct 1 1 BHsreiw* LfcH i fcsvrniaa 

[«fiIE 1 3 ] 

imiEummB&i oo&9 

[00 69] MSiMl 7 

Efcfcfc arL i : M n : F<ZWB;kfcta* 1 . 02: 2 : 0 . 
0 2fc#£. £3lcftd-U i^^-^ISi 
(c#tkS*ft«, KKU^l 8XJ2Uil OOXfilTt 



Jg#9 5 %J2Lhfc£:S i -3 £ LTfiWLfctf*. 1 MP 
a. s t -C'KnJE L&-j& s £j 8 0 Or-T 5 PftRMRMafrfT^ 
ft. »Wtfc£jffift*X«HlHfffcJ: OfflJELfct^ 
L ii. 02 Mn 2 F„. 02 O s . 98 t'ft-5^i:j&qiS8StLft. 
#&2lftL i,,,iMn, F„. 02 O s . « 8 ffi£$jESS!Mf 

t LTfflv^ftm, ittsw i k mmvmjt tftn 1 ksr 

-TP3^M#f *WH^iJcWB£»MtC ft. 

twsEftmms&i 0072 

[WEJSrifc] SOS 

[0072] aMi D 5 0/ r*f 1 OifeiSOiHES 
!|ijM-(r : 1. 0, D50 : S. 0) 
fflfr?ytf>"mzkVmV +*?M$lMk. £ L i : MnO 
- 0 2 : 2 fc&fc J: 3 tx^y-^^iffit 
LT-M*K#SELft^ IWIHISfr^fc. »4>Jhfc« 
S:K*iftKs& s 1 8 9tfl2L£ 10 0 WFi; tct Xofc 

wmmfc^mK too ic<^anrc4 s wfiii« 
ftLTina&jtaafcfroft. #^iift^!fe^ xaua^f c 

J: OM^Lfti:^. Li-Mn, o 4 ~z*&&ztj)mm 
$<ift. »fcftfcL i Mnj 0 4 ^SriE®jS^«fc L 

rfflvvtfiw. ust^j i i:H«-n«raLftH 1 c^n 



F?~M^3£) 5H003 AA01 AA04 BA03 BB05 BB12 
BC01 BDOO BD02 BD03 
5H014 EE01 EE10 HHOO HH01 HH06 
5H029 AJ02 AJ05 AK03 AL06 AL07 
AL16 AM02 AM03 AM04 AMOS 
AM07 BJ02 BJ14 DJ16 HJ02 
HJ05 



